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(54) DATA GLOVES AND SHAPE RECOGNIZING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the constitution and to 
reduce the cost of data gloves to be worn on human hands or hand 
structures imitating hands to grasp the state of hand parts and 
finger parts. 

SOLUTION: The data gloves are worn on human hands or hand 
structures imitating hands to acquire data on the surface shapes or 



movements of hand parts and finger parts. For the acquisition, a 
resistance pattern 1 c for detecting the bent state of the hand parts 
and finger parts as a change in a resistance value is formed in the 
base material G of each of the data gloves to detect a resistance 
value change (AR) accompanying a change (AL) in the length of the 
resistance pattern 1c at the time when the joints of the hand parts 
and finger parts are bent. 
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( □ ) W*>Jta5©H«WBtt $ ttfc t £ ft ifEffituA 

><Dt&ffimwmt?2>z.t, io 

-^^D-roafft»)«StlT^4C:i€«fittS 20 

(n) ±ia->- htusiwi, fn6©i#o3^ii» 

^it3?M^**-r-5v h g y ?XEBX«M#a*;?r3e© 

(a) ±sa->- h^Mtt. ^n^©i#o5^t» 40 

ft £ * t> -o L fcEM £ £ tlT ^ 5 c t. . 

* t$ f» t T 3 5*— 37 if u - 

[«*^6] mimz\zmmvrz7 : -9ifu--7\z%> 
s®w5-fe^ffl5-^jfgp»^gtia^(;fl?fig$tifcEi!afi«E 
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^P-^ 0 

sfttftmaw. mmov-z^M^mfflommfomiz&rfi 
©i-r-s^-^^p-^o 

©^-^Et^-rs. ^-^^P-^^ffl^fe^^it 
<-r) ^a5-^*aoattttii*ttmT«fc*©^t/t^ 

(P) *©»fcW*«ffl©Htta«Bffl£nfciS©J; 
EiSta/1^- >©fij*gftK:fl£ 5 ffi*fttt0>Bft*Btii L 

[WfjJiJBl 1] «*JS1 OfcfEScLfcir-^p-7 
£BV>&»ttBB*teK::i3^T» 
fitft/t^- > * 4> ^JtBHtt L fe*«_hfc W (cE 

Sffitt/^— >©ffitttt©Sgfc**ftULT, *£ftHB® 

&fimmtzmm?&£v\zi,tzz\t&¥fMii-?2>T- 
*ifu-7*m^fc.wvtmm*im. 

*m© "5 ^w>^mm(omm.]Km $ nfcE««« 
&m^rcwvmm3smzis^T. 
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a « * asm - * .t 3 c l fc ^ t s *mk 1 a ^- 
&m^fzBVtmmjjmzid^T, 

(p) 7--^^P-^^«*6T_hIS (-f) ©X**^^ 
SS^&ffi^F Lfc t. $©3Mf©tt^ 0 ^s-^*®»m^ . 

i/t, ^©^©^©ft^D^S^*®©^, ift 
©^-^£]fcf#U ^®x-^^±fE (□) TfE«LX 

a^^sij-r s £ 5 k Lfc z\ t zmmii? ifa- 

[0 0 0 1] 

wmt z tz «t> os* \z m-r % . 

[0 0 0 2] 

[fi£*©&ffi] <SifflS* (/t-ftjHJ7Uf^f) ^iS 

iz, «M^#*«»bfcA«»4fc, 

t^I/t^S^cA^-^^©— spo^t^fe^v^i-eci 30 
if)* £ 3 > hf a - * fflS tcjg L fctif « t L * fc 

*6©A^B (HfrBl^E-va >+ J r^5 1 ^-) jWSf&ft 
TV^-So A#©®«^»»*©BIR*ftfCtt. ft 

[0 0 0 3] .h'ST, AWCD^»Sti«^<0*jg€:S 
*afc v - tf a U-^© «fc -5 l:«)ta:nfliifi$ o fc 

■5 (C^J&Lfc^-^P— <&ttT*5 IQ , ft^St^ 
[0 0 0 4] 

L«k 5 <fT*«lH] L*»LttJ&*6, ft*© 
£fca6ic. #&©J£Ssff^£^-^P-^±:(::iEB 

[0 0 0 5] -e-JlTf, A#©¥Xte?-£<ilfflt 
LfcA> F*jfi(cS»bT^SP^it8P©tt^^iEg-r-5 50 
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[0 0 0 6] 

C*«?&*»t-r*fc«>o^S] frKWlzteZT-psfn 
ft:|*«£JSift«©*fl:£ LT&ttiT£fca6©ffii5i/l*- 

mmt&$im-?z>£5\zmi$.vtz>b<DT°&2>, 

[0 0 0 7] «^T, *5SB8fc«tntf. ^8P^>»ffl$©IS 
gp^'JB ft $ tifc <t # © ^ - >©S $ t tcff e> a 

[0 0 0 8] 

fcA> H«jg(cS*LT#gR^«S|5©^ttXiS»f^©^ 

- ^ * ifcff-rs fc » © 7 s - * y p - -T&. xf z. ti £ m h fc 

[0 0 0 9] ( I ) ^^^©Hftttffii'-O^T©^ 
[0 0 10] 5tf, ( I ) \z-z>^xm 1 7520 3 (Cfto 

t * ©Affiles ^isj^-r s . 

[0 0 11] m 1 ttP»©HftiC#BtLfcffiK/^-> 

©ffist^ft*i*ai-rsfcae)©i^m^ 1 ©**«it^ 

[0 0 12] KWUSffl (»SVitttftUffl'>-h) ». 
*».*ei^M!N--r^fi£$nfc$feiB:->-h 1 a (a&au««g 
f»M) ©Jitc1«»©^tn:A^-> l b. lb, • • 

[0 0 13] fLT, l^0(CX$ftR.?>'Yffl-C^T2^7C 

tlft!ibTff[JXttf:¥ff/rtfll;itfT«Sy- h 1 
^ X «*|p] fc» -3 T#Offc t * t , ^-©^fea: (CJj: U T 

[o o i 4] tfcmjuTi - (0i©T^tc^-r, ) a. 

JiiBtfetUsil^ 1 <h«ige<]t«±< ^Ct>©-CS.-5^\ 
©#ttS»W*f 1 fC*tLT9 0° [Hie^-a-fcfc©^* 
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in/^->l b' , lb', •?-©— WWfim 

*->- h 1 a©±«|*A»6Yttfcspff&*lftlC»t>T* 

[0015] L^i/t, ±e*ftm*^i 1 1 ' t&ia* 

£ltT (fiL. W/^->lbtlb' <ta*SSfl*L.& 10 
SH'-tLfc^Ktt. x«dn^©#tAc^-rs«-jg;K 

Sfc. Yfft^In]^CD#y;tCM-r-5€-ffitr[/^-> 1 b ' 

[0 0 16] H2tt*««)IBft«IB**Hl-rafc»C* r 

tR«K»ata/13'->l c*»dEl/t«*«*SbT^ 20 

[0 0 17] 3^tt£Lfcj&iPTy\°^-> 1 c «m©itffi 
C*tt£fi^*|tOK:»oTiftfTi5D, TLJ A*gaSg 

[0 0 18] m3\Z^~f£?\Z. #C^D-ySr«i*T 

C«fcoT#tf (#tffi£ r A L J fT-5. fib, A L> 
0) . CtltCj^oTjgtrtffiR^ TR + ARJ (ARtelE 
Xttfttt) fcgfCT*. o*0, ;2©#JTte, DIPM 
gn (Distal Phalangeal join 30 

t : m&mffimmm. <om 2 nmm 5 mz&^xm 

bfttfUZ&mistzmm PIPIS (Proxim 
al Phalangeal joint: iirfiijgfSRU 

£©^ft (HO/hn#BB. ) Kfl^TJStftttgftARtf* 
[0 0 19] £©£?(::. _hIH ( I ) Tte, 

ic 3 »»s/t * - > © jatfitt#£fl:-r * c: t l t 

\z (AL = 0) , COi^OJStatt^tt^'ft-r-SWiH' 
Ste/flLfcW^Ctt, Htt • #Jg©«IDMLK:#3X h 
UX©:»S#flB$^L£LTHIS.t&-5©T, _hSE©J; 
■5 K ffifei / 1* - > ©fi $ mt \Z # o T«tfttt*<«<t T * 
«*4*ffl^*>li:^M*L^ 0 50 
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[0020] sfc. _hia (in \z-D^x\t, mm&m 
t&tiiktiit&mcffim. mt, &tn©fc#©^fli*m 

[0 0 2 1 ] 0 4RD!B5H ftfflif 1 A (JBS^Ii 

[0 0 2 2] tlilifl Att, Tffi-^ttffiKttf&LTMS 
Rffi±T©^SPW^Mffi3Z.(iJE^ £&tti-f -5> © tcjg Lfc 

©->-MK«M*2. 2' £JM»LTU-5. 
[0 0 2 3] H5©«tl&e<Jf«cBfffiE^-r«fc5fC. 

-httsPM2 (2- ) »4, Bi^tt4*-r^*M3 <t, m 

[0 0 2 4] f LT, ~>-h^aPW2. 2' tt, ^tl6 

©»# 3 <D5%nw8t4&Bi&2ti?zmtfm*\zmfr^ 

l^. OS0, — htfcffl5tJ2 Ji©«ffiff4*iff 

mm.mm$:Bi$.vT&t), ru . r j j &m&&&t 

■f&t^m i frSB J ^J©*3t^«koT^a-r-5^f4B 
#j£ (HO rffitSARj #J$. ) T©M«^ffi^©^ttl 

[0 0 2 5] M, *«»Offi«K:^V»Ttt. IH6(ClKi^ 
T^-rJ:^^. tlff4' *»SV^CBf«©A* (^J^- 
«. 6 0° ) ^fcoT3?HLfeBES (£*32IBS) LZtl 

T^x%Psmmt>ts.^o z.tntsi»mm(DU^\z^^T 
&z>. 04, 0 5(c^-r«^tcise»-r, ^-h« 

[0 0 2 6] H7»47-f */»±C«a»*»J«Ufc— » 
© -> - h tft»» * IR*^-e:fc«(Jc« 6*^Lfcfe©T* 
0, ^*('ff*S->- h 7 Sr^-T tttl:, ^©Bf®« 

[0 0 2 7] ftW.mzs—b7T\t, *UXXrJ^C7 

io, io. • • • ^fifesnTtiS. <itie.©«tc 

»-r^>*«*f 1 1, 11, • • • tLTH ®^ (fi) 
ttM^©»-&(-, V>^> (Mn) ^>--y-y;U 

(N i) **g^LTf££ftSj|ftKJSte©*m ("9—5 
X^©«^«-|4) «tfflU6«*. !®flEtt«^-©» 

^■t-ti. #sgtt**-r*jg£Ett©#aterfA^> 
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[0 0 2 8] j«, ^Siy-h8t;-3^TH fr^ffiv 

fHtlio, io, • • • tc^Lxit^-r^ftK^ 

[0 0 2 9] H8tt7>f;UA±fcie«R*»«bfc» 

[0 0 3 0] fr*«~>- h 7 ACOSWtt, #UX^fA 
*07^^A9A±i:ta«»«12 tttMt 
^v'Ja-x lB4HPy;Mtt ft»j*L&«IJftftWLT 
£>D, h 7 A <!: 8 A t SSl^CftS 0 ^bit&ft 

[0031] «4UfcfURi 2±t»*sn*ti 20 

10A, 10A, • • • »4#«tt#UV— *JBVvr»J* 
ftcBEJtSllKl 1A, 11A, • • ■ TftBSnt^S. 
>^ - *y ir JU^f&MfeL Tf^o fca&K*tt<B*mft v U 
[0 0 3 2] ^JtIx-h8Al:o^TH ff«« 

[0 0 3 3] ±ELfc«tH m^MEM (fi) 14** 30 

[0 0 3 4] 09 »««K««««ni±(0|IIKtfSJSKn 
lJW6BSilfcfe(DTftO, 't'ftfcff**^— h 7 B 
ff«ffi->— h 7 B^*rflOfc:^Ma>/— h 8 B^SLT^ 40 

[0 0 3 5] fx««x-h 7 B\Z&^T, 7 4 )V2± 9 A 

-®GD«ffilOB, 10B, • • -«^nT^D, 
2ine»OW^«»|ft«k|||l 2 B, 12B, • • • 

T\ SlW^ttlfeill 2A^1 2Btat)tlT^ 
&^*<£>ffi (ST-ii^ ^ ;i^A 9 Al£^LTS*MB!lCOffi) 
#*tt6#t-S««fcttXtt«£Ett©SlKill 1 B, 
l IB, • • -f:J;oT^iJ{:It)tiTl50, ziti^co 50 
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ra^«^«e»Mi 2 c, i2c, • • -aiRw-sttTv* 

[0 0 3 6] m. J>J«ly-h8Bi:^^TH ff*S 

[0037] iiEco^jT^iffmffi^"- hRismmmzy- 

[0 0 3 8] HI 0tt-€-<O«fc5tt«J5fc«6Cft3Sbfct> 
OT$>D> **(CfT«ffi'>-h 7 Bft^T tifeJC 

[0 0 3 9] ff«ffi5y-h 7 B©ttffifc^V>Ttt±e<B 

iot*d> sasioB, iob, • • • <Dmm\z.w 

*Bte<&£jSJISt 1 IB, 1 IB, • • -OTBfiJcSnT^ 

So 

[0 0 4 0] CtlfCfcfLT, ?>J«iy-h8CH #U 
XXr;^CD7^ ;i^A 9 A±HS^g|g 1 2A« 

sfttsftstu, m%vmmi 2A\znm\ oc, 
loc, • • • «^nti^ 0 tLx, ^n^>co« 

fficDWtdliaife^JKl 2 B, 12B, • • • 
[0 0 4 1] 0CCD5*>, «M#feR«ll 2 A^> 

[0 0 4 2] ^£D, fr*«^- h 7 BttmMis-b 
8 C£ft»^i*fc££JCtt, fr«*^— h7B«©S 
JfclKl 1 BAiJi|«Sv"" h 8 COfitl 1 0 CIHBf t 

[0 0 4 3] iEoWTIi, SJ^JKft*ffi»coB 

[0 0 4 4] El 1 1 tt-t<Ocfc-5«:aj««6Dft^Lfct) 

co-e^o, ^^t-frma^- k 7 cft^-rt<ht)tr, 

^&#J^^J*ffi^- h 8 Cft^L, ^J««v— h 8 CCOT 
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[0 0 4 5] frW8>— h 7 CT11 **<£>E]^6##> 

5«t5i:, tiioB, iob, • • • ^m^wm\±(D 

KfoWkl 1C, lie, • • • *«S^tc4MHLTE«S 
ntt^. ^io, #Ux^f;i'*©7>f;PA9A±i: 
taiiii2A«$n, cftic«KioB, 10 

T, #*«1 0BCO3^«a«fe»^l 2A^1 2 BtS 

&K/SJJ11 1 Ctt^— hfZlt^T^^^^M. 

1 2 CCioTttfllShfciatft^T^*. 
[0 0 4 6] &rz, m^<omW&^— V 8 ClCOt^T 
14, ±Ebfci5t*ii 0Ctc*fr^SiS)K(7)««^ 

[0 0 4 7] Jc^T. ff««^-h7Ct^J««^-h 

t*^»j^ 1 2 cx^si^n^sjsit i i ca**j« 

ffiv- h 8 Cco^Uffi 1 0 CtZ^^-r^Cch^ckoT, 20 

So 

[0 0 4 8] L*LT, ±faLfc*«*fia*a^«ffl 

[0049] fiT, ff«s^— h'&zsmmm^- hco 

I^-hW i mS<DWKRXfmnMi'—h<D j #@£>* 
Hi**-*?**. fiP^, ffttSS/— i fg^t 

[0 0 5 0] W> ««»KJ#LT««*ft*«IHtttf» 
(Xtt*JBEtt«3R) fcfflWfcl£**0*W^*fc», ^gft 

co r^j KfeWSKkUiSSift-rsiRTtt&^o ^cx\ 
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»ttfK« K £ o T-tiiW* K L T © 

[0 0 5 1] HI 2tt*OJ:5*:««K»Ott**«^: 
MK5KLfcfca>T&rK r l j 7!;S r 5 j <£>£Sc^£fl-L 
T^~r«t»h 1 > h K • • • tfifrWm^— MdfcH"* 
(ff«S) ^ilT^D, TAJ T^S 

r I J CDK**f*LT^-r««v 1 , v K • • • ffim 

[0 0 5 2] H*^«»7?3S-rAN#i»ttli«k, k, • 
El l 2 (A) tc&^x r i j 

r 3 J <0*^SftLfcff««t TBj TDJ ©Ef 

[ 0 0 5 3 ] W, H 1 2 (A) xtt r 1 j , r 3 j , 

T5j CDfr«S<h TBj % TDj , fFj , THj (D&\ 
lli^Mf^, T2j > T4j COff*®^ 

taj , rcj , rEj , tgj , r r j <ommMt.<b 

^4J k i*6UT*ft»i# j B^*^«k5Jc (Hi 2 (B) 
#1. ) , r 1 j , r3j , r 5 j (DfrmMt. taj , 
rcj , rEj , tgj , r 1 j <D&mMt.<D&.Mfflt 
^> T2j , r 4 j ^fr*ffii tbj , r D j , 

[0 0 5 4] ±Ebfc*fiE&£E**Ud^«EfflT*IR^ 

•2>o ) o 

[0055] fix, frmm^-bRzs^mm^-hco 

* OSf jatft iff t *» -5 BE t JiS i; T «EEtt*f »*tBEifl S 
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Si*S#5Ci#t#5. £CDJ;5t;:LTff5 i firfg j 
[0 0 5 6] £t±ORWTttja«lftttltJEE**Wi: 

opf#©tB««*T**ffl*»*— r>©*ffi«->-h"r io 

[0 0 5 7] B13 J; 5 &SI(OllrBt&«M^ 
Lfc^cDT^o, £0i 3 <hMi 3 ' £<BfB»C«Sc<& 

[0058] Ho*nrtfc*6*bT*-rcfc5 

Ml 4l:ioT»l*SftTiD, tO*iOA2|l: 

tt, Wtt*>Jv-Botii 5a«-tco4MBfflflD«» 

I16mn^ fit, A2I©*SI©A3Ii: 

oii^n^o 0^0, 1 3, 1 3' c^iiTi^ 

^ft^&^T, Ah A2, A3 

SttT^fE^ r (X) + = XX- • • J Srffl^T, S 
— >£ r (A1A2A3A2) +A 1 J £igfE 

[0 0 5 9] #lxJ4\ Ml 3 £Ml 3 ' tCOffltC, 30 

0, B/^ — > TA1 A2A3A2 Al A2A3A2A 
1J ««*SnT^5#ftjrtt, 2"D<DA3JB<0'5ft(B— 

tt*m*«* * ft, z. n t. \xm co a 3 n \z \*mmmt#w 

[0 0 6 0] M 13*13' KiB^#<0A2JBS: 

[0 0 6 1 ] Sfc, Hi 3^m4A21(i:WA2i 
01 4fC^T<fc'5tC, C^>l^^<t (Ml 3, 1 

3' t»»-r*jiiLT<o*»jGdt"rs. ) tth\zA2 

C©»^fct4. Ml 3tr^fLTA 1 

mfim&zn, a©t^i:tt^TA2i, A3i 

tt»3|B|-Xtta5BEttW»coiit*n3&^Ji&^tf) 
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T\ Z.ft& TA1 (A2A3) +A 2 A 1 j <h^fELT 
i<*Zo ) All, Ml 3' WRMiSftltm 

[0 0 6 2] Ml 3£M1 3' £CDfHfch 

0, Jf/^-> TAl A2 A3A2 A3 A2 Al j 

\tmm&ttnifi&±ft* «*©jifc»4«BEtt»»39*** 
n^>o ±ssjfA o ->^3n^±^i:^T^Dis$n^- 

^sn> c:iittt»J<oA3)Btctt«BEtt»»*^sn 

[0 0 6 3] H 1 3 *H 1 4 TttRWftffH*© 

ffig±, A2JBfc^*n*M©»**W)jf«*K:HlCT 

Mi 3, n' c^rs^i^s*-!**^ 

[0 0 6 4] ££>K:, A3JBtLT«tJI»tt»3|Bl.X»4«BE 
[0 0 6 5] £<££5KM£M^fS^ 

[0 0 6 6] ffi*03t^*««ao ; E-->'3> + ^^ 
_tfBL*:<£5f;:, ^«*«8|5®ia«* 

[0 0 6 7] HI SttttEL&fitt/^-X j£^*M 
&V>M (H^«M*X»£%7tT*>&^. ) £14, 3 

r 0 ) &ti^um^mm^2 o, 20, • • • 

SMtttl^o ft, lftffi*^»2 0«_LEUfc«fc'5 

t©BBfc^ffiSn*l(tllktt»»XJ4«JEtt»»Jc«k^T 
MJ&ZnT&O, Hl3*Hl4t:SbfcJ;5i:«fti 

*feHj*^8S2 o«£E**fflffl* : Ffr*^xf4s**a 
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[0 0 6 8] H 1 5 T«£E*XttaflElftUffl©*«/t^ 
->co— apt, Sas^->i9©-»19aiS*fl 

[0 0 6 9] 01 6Rffl 1 7 «^-^^a-^2 1 \Z 

1 6te¥©tfa#J^6»JL;^-^D-:/£*U Ell 10 

[0 0 7 0] 0 16 K*HT. f-^^n-y2 1 (0 5 
■6, #i5#bt^«2 2, 2 2. • • • fctt±E 

««S«tft«. (lit. mSPcoffifr. MP|«gi5 (Me t ac 
arpo Phalangeal joint: pp^jf 

j^LfcM«2 2MP, $>^\^M<DmmmzMmvti 20 
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